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Abstract
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Appalachia has a higher incidence of and mortality from colon cancer (CC) than other regions of
the United States; thus, it is important to know the potential impact of elevated risk on cancer
worry. Guided by the Self-regulation model, we investigated the association of demographic,
cultural (e.g., fatalism, religious commitment), and psychological factors (e.g., perceived risk,
general mood) with CC worry among a sample of Appalachian women. A mixed method design
was utilized. Appalachian women completed surveys in the quantitative section (n = 134) and
semi-structured interviews in the qualitative section (n = 24). Logistic regression was employed to
calculate odds ratios (OR) for quantitative data, and immersion/crystallization was utilized to
analyze qualitative data. In the quantitative section, 45% of the participants expressed some degree
of CC worry. CC worry was associated with higher than high school education (OR 3.63), absolute
perceived risk for CC (OR 5.82), high anxiety (OR 4.68), and awareness of easy access (OR 3.98)
or difficult access (OR 3.18) to health care specialists as compared to not being aware of the
access there was no association between CC worry and adherence to CC screening guidelines. The
qualitative section revealed fear, disengagement, depression, shock, and worry. Additionally,
embarrassment, discomfort, and worry were reported with regard to CC screening. Fears included
having to wear a colostomy bag and being a burden on family. CC worry was common in
Appalachians and associated with higher perceptions of risk for CC and general anxiety, but not
with adherence to screening guidelines. The mixed method design allowed for enhanced
understanding of CC-related feelings, especially CC worry, including social/contextual fears.
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Introduction
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Although colon cancer (CC) is preventable through routine screening [1], it is the third most
commonly diagnosed cancer and the third leading cause of cancer mortality in the United
States (US) [2]. Residents of Appalachia experience higher CC incidence [3] and mortality
rates [4] as compared with the rates from the US general population. Appalachia is a geopolitically defined region that extends over 13 states and includes approximately 25 million
people or 8.2% of the US population [5]. Approximately 10% of Appalachians reside in
rural areas, and Appalachia is disproportionately rural [5]. As a group, Appalachians have
lower educational attainment and limited access to health care, in comparison to the US
population [6]. As socio-economic status and insufficiency of health care services are key
components of overall health and well-being [7] and Appalachia has elevated CC incidence,
the rural Appalachian population is worthy of study to understand the impact of being
medically-underserved on CC.
Unfamiliarity with CC screening guidelines [8], poor adherence to the guidelines [9],
elevated cervical cancer worry [10], and poor overall well-being and mental health [11] are
factors associated with being from a medically-underserved region in rural Appalachia.
Although the effect of CC worry on adherence to CC screening guidelines is sometimes
conflicting [9], growing evidence shows that greater worry may impede screening behavior,
especially in the absence of a clear and effective action plan to avoid threats [10, 12].
Examining CC worry is particularly important where screening barriers are common, such
as in rural Appalachia.

Author Manuscript

Given elevated incidence of advanced CC and CC mortality in Appalachia, CC worry may
negatively influence overall health as well as engagement in CC screening. Therefore, there
is a need to understand the factors associated with CC worry. This may be especially salient
in women as they are more likely to report cancer worry than men [13]. Thus, Study 1 was a
quantitative study to investigate the association between a range of cultural, demographic,
and psychological variables and CC worry in rural Appalachia women, and Study 2 was a
qualitative study to understand a broader range of emotions about CC and CC screening.

Conceptual Framework

Author Manuscript

We utilized the Self-Regulation Model (SRM) as a theoretical framework in this study. The
SRM is a widely used conceptual model for explaining how people respond to health threats
(Fig. 1) [14]. According to the SRM, when individuals are confronted with a potential health
threat like CC, they form a cognitive representation of the disease (e.g., perceived risk) and
an emotional representation (e.g., CC worry) that may interact to motivate engaging in
coping strategies (e.g., praying or using religious coping; engagement in preventive
screening). The outcome of such coping is an appraisal of health, often measured as wellbeing or self-reported health. This process occurs in the context of self and social
environment, which includes demographic, cultural, and dispositional factors (e.g.,
education, health access) [15]. As the model is self-regulatory, these processes operate in a
feedback loop that is responsive to each of the elements of the model. The SRM is widely
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used to examine worry and health behavior and was informative when applied to studies on
residents of Appalachia [10].
Because the focus of this paper was about CC worry as a form of emotional representation,
we were interested in the relations between CC worry and other components of the SRM. In
terms of self-system factors, many researchers have speculated that fatalism, a belief that
death is an unavoidable consequence to cancer, is a key player in poorer adherence to cancer
screening in Appalachia (e.g., [16]). Further, people living in isolated or rural localities, such
as Appalachians, may express more cancer worry due to limited access to health care [17].

Author Manuscript

In terms of cognitive representation, research has demonstrated that CC worry is positively
associated with higher perceived risk of cancer [18], just as cervical cancer worry was
associated with higher perceived risk of cervical cancer in Appalachian women [10]. In
terms of coping behavior, religiosity plays a significant role in the Appalachian culture [19],
especially in behaviors pertaining to cancer care [20]. In our quantitative study, we expected
limited health care access, higher perceived risk, lower general well-being, and less religious
commitment to be associated with greater CC worry. Therefore, the purpose of this study
was to understand the role of SRM factors in cancer worry and the larger representation of
emotion. For a more comprehensive understanding of CC worry in Appalachia, our research
was based on a mixed method design [21], particularly to learn more about CC worry. This
mixed method design helped in augmenting the richness of the data to better understand CC
in the Appalachian region.

Study 1 Methods
Design

Author Manuscript

Our quantitative study aimed to investigate the association between a range of cultural,
demographic, and psychological variables and CC worry, based on the SRM. Collecting
qualitative and quantitative data allowed for more in-depth knowledge of CC and CC
screening in Appalachia, especially regarding CC worry.
Participants
Participants were women who were 18 years of age or older (n = 134) from rural,
Appalachian Ohio. This study was part of a larger study that investigated cervical and CC
screening [14]. We excluded pregnant women, women with a personal history of cancer, and
women who did not complete survey items related to the primary variable of interest (CC
worry).

Author Manuscript

Procedures
We obtained an Institutional Review Board approval from our institution. Medical records in
a local health department were reviewed by study personnel to determine eligibility.
Participants were randomly selected from eligible records and mailed a letter allowing them
to ‘opt out’ of the study by return mailing a postcard. A survey packet including a letter from
the health department clinic, consent form, structured questionnaire, HIPAA form, and
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reimbursement form was mailed to those who did not opt out. To improve the response rate,
participants were also recruited from a federally qualified health clinic.
Measures
To better understand self-system factors, we collected demographic information including
age, education, race, ethnicity, income, and health insurance in order to better understand the
self-system factors. Perceived Appalachian identity and specialty health care access was
assessed with single-item, binary response measures (Yes, No). Fatalism was evaluated
using the Powe Fatalism Index [22].

Author Manuscript

For the cognitive representation of CC, we measured absolute perceived risk with one item
to assess participant’s perceived chances of getting CC in the future using a 4-point Likerttype response format (not at all-definitely) consistent with previous research [10]. We
assessed comparative perceived risk using one item, which asked the participants about their
lifetime perceived likelihood of getting CC in comparison with women of the same age,
using a 5-point Likert-type response consistent with previous research [23]. Regarding the
emotional representation of CC, we assessed cancer worry with a modified version of the
Cancer Worry Scale adapted to CC [24], using a 4-point Likert-type response format (not at
all-a lot). We dichotomized responses to cancer worry; participants were divided into two
groups: the ‘No Worry’ group (for those who reported ‘not at all’ on all four items of this
scale) and the ‘Worry’ group (for those who reported some worry on at least one item). This
“all or none” way of grouping was based on prior research findings regarding the
detrimental influence of any episodes of worry on physiological function of individuals [25].
To assess coping, we assessed religiosity using the Religious Commitment Inventory shortform [26]. We also assessed self-reported CC screening behavior [1].
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Two measures assessed overall well-being. The short-form of the Profile of Mood States
[27] encompasses six attributes of general mood: tension, anger, depression, confusion,
vigor, and fatigue with a 5-point Likert response format (not at all-very much). Further, selfassessed health over the past 4 weeks (poor-very good) served as a measure of general wellbeing, consistent with previous research [28].
Analysis

Author Manuscript

Descriptive statistics were conducted to examine the basic characteristics of the sample.
Among the age-eligible participants (50–75 years old), we examined screening history to
identify adherence to the screening guidelines [1]. Chi square analysis was conducted
between CC worry and adherence to CC screening guidelines. Furthermore, we examined
the bivariate analyses (Chi-Square and independent sample t Test) to check the association
of any independent variables with CC worry. Bivariate analyses identified factors likely to
show significant associations to include in the subsequent logistic regression model analysis.
Variables that showed a p-value of equal or less than 0.1 in bivariate analyses were
subsequently added in the final binary logistic regression model. We conducted the analysis
using backward stepwise selection. SPSS v.22 was used to conduct analyses.
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Study 1 Results
Sample
Of 281 women contacted from a local health department, 73 participants completed and
return mailed the surveys, reflecting an initial response rate of 26%. An additional sample of
64 participants were recruited from a federally-qualified health clinic with a participation
rate of 93%. The sample (n = 137) reflected an overall response rate of 39%, with 3 removed
due to ineligibility (final sample n = 134). Table 1 includes the demographic information
about the sample. Among these screening-aged participants, approximately half were
adherent to screening guidelines, relatively low compared to 62.8% adherence rate in Ohio
[29].
Associations with Worry

Author Manuscript

Nearly half of our participants expressed some CC worry (45%). Even though participants
who were adherent to the guidelines were more likely to express CC related worry, the
results of the Chi square analysis showed no significant association [x2(1, 33) = 1.56, p = .
21]. The bivariate analyses indicated that eight variables were significantly associated at
values of p ≤ .1 with CC worry (Table 2). Next, we added those eight variables into the final
binary logistic model. Variables that were significantly associated (at values of p ≤ .05) with
higher CC worry were: higher education, having easy or difficult access to
gastroenterologist, higher absolute perceived likelihood of having CC, and higher general
anxiety. Beta values, confidence intervals, and other details about the binary logistic
regression model results are shown below (Table 3).

Study 2 Methods
Author Manuscript

Design
Our qualitative study aimed to better understand feelings about CC and CC screening in a
sample of women recruited from rural Appalachian counties. During semi-structured
interviews, patients expressed their emotional representation (i.e., personal feelings) about
CC and CC screening. Interviews were held individually with every participant. We began
interviewing participants for the qualitative potion of the study before we began the
quantitative portion and continued to interview participants for the qualitative portion after
we concluded the quantitative portion. The SRM model guided constructing the semistructured survey open-ended questions. We utilized Methodological Triangulation to
integrate the findings from both portions and yield more meaningful interpretations of the
study findings [21].

Author Manuscript

Participants
Participants were women (n = 24) who were at least 18 years old and recruited from rural
Appalachian counties in Ohio.
Procedures
We obtained an Institutional Review Board approval from our institution and started each
interview with signing an informed consent agreement. Advertisements at senior centers
J Community Health. Author manuscript; available in PMC 2019 February 01.
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invited participants to call a 1-800 telephone number. Additionally, we mailed solicitations
and re-contacted participants after participating in a previous research study. We started each
interview with signing an informed consent form, followed by a brief questionnaire and
semi-structured interview. Men were given a $20 gift card for participating.
Measures
We collected demographic information including age, education, race, ethnicity, income, and
health insurance in order to better understand self-system factors with single-item measures.
Appalachian identity was assessed using one item with a binary response (Yes, No). Selfassessed health over the past 4 weeks served as a measure of general well-being (poor–very
good) [28]. Feelings about CC and CC screening were assessed through prompting
participants with two semi-structured questions.

Author Manuscript

Analysis

Author Manuscript

Study 2 Results

Descriptive statistics were conducted to examine the basic characteristics of the sample. We
utilized immersion/crystallization, in which researchers immerse themselves in the data by
examining details thoroughly, then temporarily suspending the immersion process to have an
overall preview (i.e., crystallization) in order to understand the data [30]. Immersion/
crystallization can be used with pre-existing theory, such as the SRM [31]. The SRM guided
open-ended questions and helped in revealing the psychological states behind the
participants’ feelings. Semi-structured interviews were tape-recorded and transcribed.
Transcripts were reviewed and relevant ideas were extracted to develop a coding scheme.
Using line-by-line coding, codes were attached to relevant text. Codes were grouped into
themes depending on the context and as they related to the SRM.

Sample
Ages ranged from 22 to 64 years, with a mean age of 43.5 years. One individual identified as
African American. Even though all participants were from an Appalachian county, only
eight identified as Appalachians. The majority (58.3%) had a high school degree or less,
66.7% had household incomes below $25,000, and 30% did not have health insurance. The
mean rating for self-assess health was 2.7, which corresponds to between ‘fair’ and ‘good’
on the scale.
Emotional Representation of CC

Author Manuscript

The feelings regarding CC included fear, depression, disengagement, shock, and worry.
Many participants believed they experience significant pain if they were diagnosed with CC
and that they would be embarrassed to wear a colostomy bag. Some were worried about
causing stress and extra burden to family members. One woman summarized the downhill
trajectory with colon cancer and family and spiritual implications:
Well, I think there is depression just like they lost life. Hibernate. Grow recluse.
Behave bitterly with family members. Refuse to eat. Lose weight, just go downhill.
Those things can happen. And life will become shorter with those things. Or they
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can try to work to become better, work with their doctor, and work with the Lord
and have some quality of life until the cancer would take over completely… If it
were me? I think I wouldn’t live long. I don’t worry because I wouldn’t want to be
a burden on my family. I think that they would have a hard time to live financially
and take care of problems at home.
A few participants were disengaged about CC as they were more focused on their day-to-day
life, only worrying if they had symptoms or were diagnosed with CC. Knowing about other
people dying from CC made some participants worry. Additionally, having a family history
and related symptoms (e.g., rectal bleeding) was a factor associated with CC worry.
Emotional Representation of CC Screening

Author Manuscript

Feelings associated with CC screening included embarrassment, discomfort at being
“poked” or “prodded”, powerlessness, avoidance, worry and even disgust: “Ick! If they
could just find another way to do it! It’s just nasty.” In terms of social factors, some
specifically noted that they were not shy about exposure during exams; one participant even
observed a male family member having a colonoscopy. Many participants thought that CC
screening is a socially awkward procedure, and others reported negative feelings about
screening from friends, “my boss told me you don’t want to get it done ‘cause it hurts, the
way they have to stick something up your rectum and check it out.” Some noted that they
would only get a colonoscopy of they had symptoms suggestive of CC, at which point it
would be diagnostic. Part of the avoidance was not liking to go to the doctor in general.
Some even thought that when screening results show some concerns, there would not be
much to do for cancer patients; another indicated that she would not want to know if
anything was wrong. Further, expense to screen and access was discussed as a barrier.
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Discussion

Author Manuscript

The primary purpose of this mixed methods study was to investigate the association among a
range of cultural, demographic, and psychological factors associated with colorectal cancer
worry in rural Appalachian women. To begin, approximately half indicated that they
experienced colon cancer worry. Other emotional factors were identified in both quantitative
and qualitative samples, which played a role in overall negative affect. In our quantitative
study, we utilized the Profile of Mood States, and ultimately, although fatigue, anxiety, and
confusion were associated with worry, only anxiety remained in our larger model. Thus,
colon cancer worry appears to be associated with a more general measure of well-being. Our
qualitative data expanded these results and indicated that fear and worry about getting cancer
were present, and that participants expected to experience depression and shock if diagnosed
with cancer. The downward trajectory described by one participant was consistent with the
belief that cancer meant death, identified in other minority populations (e.g., [32]).
One common source of worry was having to wear a colostomy bag if diagnosed with cancer
and the potential social embarrassment associated with it. Along with the negative
associations some made with colon cancer and its treatment, cancer screening was
considered an unpleasant procedure. Some participants identified colon cancer screening as
a socially inconvenient procedure and believed that embarrassment was a barrier to adhering
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to screening guidelines. This ‘yuck’ factor has been identified in other populations, as well
[33]. Several participants described discomfort with having areas of their body exposed, but
several participants noted that they were not at all uncomfortable with the exposure
associated with colon cancer screening and had first-hand experience. Along with worry
about discomfort and pain associated with colon cancer, some noted concerns about pain
from the procedure. Our previous studies noted concern about pain as a key barrier for
screening among Appalachian physicians in their patient population [34].

Author Manuscript
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Access to care and financial resources for screening were identified as important factors in
cancer worry. Interestingly, those reporting easy or difficult access to care had greater worry
than those who indicated that they did not know or that it was neither easy nor difficult. This
may be a proxy for whether someone had tried to have colon cancer screening (a measure
which did not appear to be significantly related to cancer worry in our quantitative data,
perhaps due to small sample size) or had witnessed another person who attempted to have
screening. It may also reflect the range of cancer screening options, with Hemocult or Fecal
Occult Blood Test being easily performed in a physician’s office and a colonoscopy being
more difficult to arrange. In addition, this may reflect the medically-under-served,
economically-challenged Appalachian population, which has considerable barriers to
accessing health care [6]. As an addendum, one participant noted that she would be worried
about the social and financial well-being of her family if she were diagnosed with cancer,
and she would choose a more rapid demise to ease their burden. This not only reflects the
importance of the family in Appalachian culture [35], but also the caregiving burden of
women in the larger American society [36]. Although our qualitative data appears consistent
with other findings of fatalism in the Appalachian culture (e.g., [37]), our larger quantitative
data did not indicate that the validated fatalism scale was associated with worry. Rather, such
decision-making may reflect a rational choice in response to financial and social barriers to
cancer care [38].
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Consistent with previous studies, women who thought they were more susceptible (absolute
perceived risk) to colon cancer were more likely to exhibit colon cancer worry [39]. The
SRM supports a close relationship between worry and perceived risk, as well as their
potential role in predicting health behavior like colon screening [40]. This finding is further
supported by the relationship of more education to worry, perhaps indicating that knowledge
is a critical factor. Some in our qualitative analysis indicated that they never thought about
colon cancer, did not have any feelings about it, or would not want to know if they had colon
cancer. This, in turn, appeared to be reflected in their lack of desire to have colon cancer
screening. Rather than colon cancer, they had many other concerns that took precedence
over worry about colon cancer or screening. Many women did not want to screen for cancer
but preferred to wait until symptoms appeared, at which point the testing would be
diagnostic, rather than screening. This would mean that individuals would present with later
stage disease, consistent with the elevated rate of mortality seen in Appalachia [3, 4]. Using
symptoms as a prompt to take health action is consistent with the “common sense”
understanding of illness in the SRM [15], and interventions should focus on the need for
screening before symptoms present.
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Strengths and limitations should be noted. Because the quantitative data was collected as
part of a larger study investigating cervical cancer and colon cancer in women, the results
are likely not generalizable to men, and additional studies are needed exploring cancer worry
in men from Appalachian communities. Additionally, participants were recruited from
Appalachian Ohio, so the results may not be representative of all Appalachia. Furthermore,
the cross-sectional nature of this study may limit inferring any causality between the
predictor variables and colon cancer worry. In spite of these limitations, the quantitative and
qualitative components of this paper filled a gap in research pertaining to the feelings
associated with colon cancer and screening, and methodological triangulation helped to
further interpret findings.

Conclusion
Author Manuscript
Author Manuscript

Our qualitative analysis revealed a variety of emotions surrounding colon cancer and
screening, and how the social context, particularly the family, is critical in understanding this
worry. Additionally, we learned from the quantitative portion that colon cancer worry was
associated with key variables defined by the SRM but less with cultural factors often cited as
being important in Appalachia (e.g., religiosity; fatalism). The findings provided important
clues to understanding the factors that predict colon cancer worry in a rural Appalachian
population, as well as those that might be relevant to other populations, and shed light on
how worry may contribute to cancer screening and overall well-being. Future research is
needed to evaluate the health, humanistic, and financial burden of colon cancer worry among
this population, and to identify the needs for improving colon cancer screening rates among
those who are eligible to screen. We expect that the results will aid in designing more
effective and targeted health interventions in the future that aim to eliminate health
disparities related to colon cancer incidence and mortality in the Appalachian region.
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Table 1

Author Manuscript

Quantitative section. Sample characteristics of Appalachian women (N = 134)
Number

Percentage (%)

19–29

34

25

30–39

28

21

40–49

29

22

≥50

33

25

Missing

10

7

77

57

57

43

Age

Education level
GED, 12th grade, or less (Preschool—11th grade)
Technical, trade degree, associate, bachelor’s, master’s, professional, doctorate degrees, or some years of
that

Author Manuscript

Ethnicity
Hispanic
Non-Hispanic

1

1

133

99

2

1

Race
American Indian or Alaskan Native
Black or African American

9

7

white

118

88

Other

5

4

Below the poverty line

88

66

Above the poverty line

46

34

Married

38

28

Divorced, widowed, separated

54

40

Single, never been married, or a member of unmarried couple

41

31

1

1

No

31

23

Yes

103

77

No

80

60

Yes

51

38

3

2

≤10,000

64

48

10,001–20,000

40

30

≥20,001

30

22

Employed

56

42

Unemployed, retired, or disabled

61

46

Poverty

Marital status

Author Manuscript

Missing
Health insurance

Belong to a religious organization

Missing
Annual income in dollars ($)

Author Manuscript

Occupational status
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Number

Percentage (%)

16

12

1

1

Easy

22

16

Neither easy nor difficult/do not know

76

57

Difficult

34

25

Missing

2

1

Excellent, very good, or good

72

54

Fair, poor, or very poor

61

46

1

1

No worry

74

55

Some worry

60

45

Housewife or student

Author Manuscript

Missing
Access to gastroenterologist

Self-assessed health

Missing
CC worry

Author Manuscript
Author Manuscript
Author Manuscript
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Table 2

Author Manuscript

Quantitative section. Categorical and continuous variables significantly related to CC worry: bivariate analysis
Variable

No worry (row%)

Some worry (row%)

Test statistics

GED or 12th grade, or less (preschool, Kindergarten—
11th grade)

48 (62%)

29 (38%)

x2 (1, N = 134) = 3.71, p = .05

Technical, trade degree, associate, bachelor’s, master’s,
professional, doctorate degrees, or some years of that

26 (46%)

31 (54%)

Employed

37 (66%)

19 (34%)

Unemployed, retired, or disabled

29 (48%)

32 (52%)

Housewife or student

7 (44%)

9 (56%)

Easy

9 (41%)

13 (59%)

Neither easy nor difficult/do not know

50 (66%)

26 (34%)

Difficult

13 (38%)

21 (62%)

Below average or much below average

28 (78%)

8 (22%)

Same

38 (53%)

34 (47%)

Above average or much above average

6 (27%)

16 (73%)

No, not at all

32 (82%)

7 (18%)

Yes, there is likelihood

39 (43%)

51 (57%)

Anxiety sub-scale

M = 1.48 (SD = 0.34)

M = 1.61 (SD = 0.34)

t (132) = −2.17, p = .03

Confusion sub-scale

M = 1.41 (SD = 0.25)

M = 1.49 (SD = 0.29)

t (132) = −1.74, p = .08

Fatigue sub-scale

M = 2.62 (SD = 1.12)

M = 2.96 (SD = 1.17)

t (132) = −1.68, p = .09

Education level

Occupational status

x2 (2, N = 133) = 4.96, p = .08

Access to gastroenterologist

x2 (2, N = 132) = 9.17, p = .01

Author Manuscript

Comparative likelihood of getting CC in lifetime

x2 (2, N = 130) = 14.54, p < .001

Absolute likelihood of having CC

x2 (1, N = 129) = 16.48, p < .001

Profile of mood states (POMS)

Author Manuscript

x2 chi square, N number of subjects included in the analysis, p significance level or p-value, M mean, SD standard deviation, t t test

Author Manuscript
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Author Manuscript

Author Manuscript
1.289

Higher

1.155

0.677

0.533
0.023

<0.001

–

0.021

0.017

p

0.005

4.684 (1.24–17.65)

5.818 (2.05–16.52)

–

3.175 (1.19–8.48)

3.975 (1.28–12.31)

OR (95% CI)

B regression coefficient, SE standard error, p significance level or p-value, OR odds ratio, CI confidence interval

1.544

1.761

Yes, there is at least some likelihood

Profile of mood states (POMS) anxiety sub-scale

1

No, not at all

Absolute perceived risk of having CC
–

0.501

1.380

Difficult

0.577

1

Easy

–

0.464

–

SE

Neither easy nor difficult/do not know

Access to gastroenterologist

1

B

Lower

Education

Variable

3.630 (1.46–9.01)

Quantitative section. Significant variables in the final logistic regression equation model

Author Manuscript
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